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(57)Abstract 

PURPOSE: To provide an LCD and a method of driving it preventing the 
occurrence of a display defect based on burning and a flicker, etc., when a DC 
voltage is applied to a liquid crystal layer even using a halftone display method by a 
gradation voltage selection system. 

CONSTITUTION: This device is the LCD holding a liquid crystal material 33 by a 
first insulation property transparent substrate 31 between them in which a TFT is 
provided at every pixel, and a pixel electrode 34 is connected to the drain 
electrode 36 of the TFT and provided with an auxiliary capacity electrode STV 
opposing to the pixel electrode 34 through a dielectric film 35 and forming auxiliary 
capacity and a second insulation property transparent substrate 32 provided with a 
counter electrode 37, and the auxiliary capacity is made variable capacity whose 
capacitance value is varied depending on an applied voltage. Further, the method of 
driving it is constituted so that a central voltage of plural AC voltages with 
amplitudes different from each other becoming a structural element of an AC 
gradation voltage signal impressed to respective pixels is set to a value different 
from each other at every AC voltage. 
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(a-Si (n) ) tttfyfc^y^^ (SiNx) R 

T, Misa^) ^^-Kfcs pS*fiS'>5 3^ 
(a-Si (p) ) mkryikfl) = V (S i Nx) R 
^»**£;h,£MI s^-f Ki:«:iB:M««Ufc»5S^ 

aUtCfitvfinSlM-I S #4*— b*C0?gmC n £ p HM 
I S t~ KOgfC p O^gl i: l"C^ (8) 

[0 0 5 0] 
[»2] 

_ Cn-Cp 

C s t v = — — (8) 

C n + C p 

fcWCn, Cpffl<oK^*feS:RWi--5Wttiat?*>S. 
[H 9 ic^-T J: I S y-f KtDWE-SaWttW: 

ffl(i— ikLT*5 9. tix j en(Dfi[&C2*3j:U!Clit 

2, *^ttJCm=Cl -C2/ (C1+C2) ht£ 

60 w^-far— K(c*3t>-c*aco**fi[iis 1 nxhmo 

PUflWS, RIWW^S i NxIKSrSffll-^r ticJioTH 

Pn^>f at— KtcioV^-c«ao*/hfi(ia -s illg* 
irgg£B#jg/S£;ft,a -S i IKfl9ffll«»ttA s S i NxB 

a-S il!8<Z)»l«*, Mff^^€rS^Si-6r ttcJ:or 
m/Ef*> a - S iflM^^^^t^K-^-^Ji^Z^-tr^ 0 
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[0051] m?**— Ktw*5u^Tfct x.fi*frl2ia 6 

K<SD5Saffl*C 2= 1. 6pF, C1 = 0. 9 6 p F K 
[0 0 5 2] 

32 ««EES:iS«-t-6wi:(cJ: 9 7y tt#ol*fc£fG> 

«:t^^ 0 SfcK. biz* 
otM (Sffi) «a**9lft< r btf^mtteV. * 

[0 0 5 3] #J8W<OLCDHJ:nil KW^ 

?>*asE^»tt*4ia*aA s *r-r5fca«). "i&ftsasMb 

[Hi ] *3gMt-*5t*t-5TFT-LCDWfSIHW=Ear 

[0 2 ] *389JO L C D^lb*ffi«5— *SS'W*C*>6|SS 

52 [EI 3] **Wa3LCDggtt*j5fe^--|llfi«^|iSBI« 
JER^lE]ggl2-Cfc5. 

[04] LCD CD— H5Sf^O 1 ffisRoSJHiflilH] 

3g0-Tr£>6 o 

[0 5 ] &%£W<D L CDO-Hft-M© 1 Mi?!io¥®0 

[06 ] *jgwo lcd co^m^^^^m^mwm 
ee t *ataoBiiffi«:^-riaT-ifo 5. 

[ia 7 ] *««<o lcd <D&m~^^W)&ML<D&mM 
iisaBE(c*r-r5itR«*<^^{kSr^-ria-efce, 

62 10 8] *3gMWLCD<OSasTffiffi|ibSpa^>— 

[619] laetc^UfcCstvlfttSr^afc^WCn, C 
[01 0] : ^Hilh7>^^^^TN-LCDO->^x 
[01 1] TFT-LCDffly-XK7-f^/o7 
[[Hi 2] NWf - KTNLCDO«/E-iSiia*«Ftt 

'■wia-cfe6, 

72 [013] « 315 COT FT- L C D^r433SBE^StffJEl 
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[Hi 4] T F T - L C D 

[015] TFT-LCD(01 p^O^ffileJSSElT'fc 
[mi 6] m i 5 w«'ffilHlB^*«fttBSE^>ife^H*x? 

[01] 



3: 



1 g*p®EVro3g:£[Hl3g, 2 SSpmffiVrb|g4.lHl 
itS, 3 S^m/EVrcH^IDSg. 4a, 4b AdSIeI 
SS, 5a, 5 b ttfFpK. 6 ^SE-fklHlSS, 3 1 » 
i 09t6MH£S^Stf . 3 2 £2 0>|6flH£a91SiE« 3 

3 jRi&ttfK 3 4 figiJBi^misi, 3 5 ftfMv 

3 6 KU-Omt®, 3 7 VRl-VR'l 

4 #g'W£t6tfu Cgd 3F4.£S» Clc i&flgfl:, 
Cstv g!S"I^©)^So 

[04] 




_Voo 

]_} v »~ v 60 



GL 



TFT 



SL 



Cgd 
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7" 



COM 



I 



Cstv 



'STV 



[B2] 



[B6l- 



/■t^^l'Ea^tt A Vd© Vsa 



si 



VconKDftKU tft^ 



ViO OftSfe S3 



@ a <o St JE- 








H 3 <E> 






VRI^VRHCE) 


























S5 



Vmi Vhl Vo Vh2 Vm2 
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im9] 



imi 5] 



C2 



Ci 
Co 
cm 




V^-Cp 

\ 



Cn-Cp 
' CmCp 



Vmi Vo Vm2 

n jee 




C5T 



[01 0] 



R x - ?o- 
Bf - 

- CLK' 
Hsyrxo- 
Vsynco- 
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12 



13 



14 



15 



17a 



V - * K 5 -f '< 



02 



S3 



Si 



0 



0 



S2 



S2 



0 



S3 



•y - * K5-('< 

17b 



18 



[HI 3] 



[HI 7] 



v 7 

V 6 
V 5 

V4 

V 3 

*■ 

Vo 



-Vo 

I 



"Voo 



Mr 10 

» 8 
it 

fB 6 



2 4 
EPttJ*fiBE V s a (V) 
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&f®¥-7 ~ 3 3 3 5 7 6 



[ill] 



[^1 4 J 



CIK 

STI 



R T — 90- 
Gf - 9o~ 
Br — 9o- 



v 7 ° 



? ~ 9 +t > -f ii>®i 



7 v * 0 a 



21 
■4 



22 



23 



24 



TIT 

t Si 52 S3 



SI. 





SL 


SL 


SL 


GL j 


— -• 

COM* I_ 


— T "" 
_CQM* T 


— 1 

COMT T 


— 1 

CO Mo 7 


STL 


GL j 


COM& 1_ 


CQM6 [ 




coi$ J 


STL 


GL i 


C0M6 L_ 


r.OM& J 


coM* T 


coMT J 


STL 


GL j 


comT T_ 








STL 


GL ! 




5L 




SL 





V9 



Vs 



Vd 



[HI 6] 



4 



AVd 



,Vgh 



Vgl 



j~Vsa 


Vso 











VCOM 



VST 
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